Walter Reed Army 
'Institute of Research' 



Soldier Health'*..Wo 

^ UNCLASSIFIED 



125 

Y f A R S 

1893-2018 



Health 














UNCLASSIFIED 


Scientists and Soldiers: 
the unique heritage of 
WRAIR Neuroscience 


Dale C Smith, PhD 

Professor of Military Medicine & History 
Department of Military & Emergency Medicine 
Uniformed Services University of the Health Sciences 

14 November 2018 


WRAIR )25 


Walter Reed Arnny 
Institute of Research 


YEARS 

1893-2018 











WRAIR@ 125ae. 

Army Medical R & M Command 
Still teaching but not primarily a school 


WALTER REED ' 


Army Institute of Research 



• Post Goldwater 
Nichols 

• Post BRAG 

• New Science 

• New Technology 

• New Threats 
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Benjamin 

Franklin 

“Historians relate, 
not so such what is 
done, as what they 
wouid have 
beiieved.” 
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William Beaumont 
& Digestion 

•TSG personal support 
•Consultants 
•Personnel issues 
•Released time 


I 



! © © © 

0 13 © Q 



























Germ Theories & Medical Research 










Personal research: microscopy, disinfection, and germs 


European travel & study 
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The challenge of 
education and the 
new medicine: learn 
by doing from faculty 
doing research 
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• COL Aider), President 

• LTC Forwood, Military 
Surgery 

• MAJ Smart, Military 
Medicine 

• Dr Billings, Military 
Hygiene 

• CPT Reed, microscopy 

• CPT Cabell, HC Drill 































Walter Reed as ^^Dean” 

[i.e. secretary of the faculty] 
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Army Medical 
School 


•Isolation 

•Scientific opportunity 

•First school to 
emphasize prevention 




Faculty 2"** 

year 

additions 


• COLAIden, President 

• LTC Forwood, Military Surgery 

• MAJ Smart, Military Medicine 

• Dr Billings, Military Hygiene 

• CPT Reed, microscopy 

• CPT Cabell, HC Drill 

• Dr W.W. Godding, Psychiatry 

• Dr Stiles, USPHS, tropical parasites 






[St Elizabeth’s Hospital] 

& Dr. Godding 
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The Great 
European War 



those it 
sends into 
harm’s way 
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Charles Craig & Education of Laboratory workers 







WRAIR .’25 


your song-my song — our boys* SONG! 

VER There 



Words AND Music by 
- Georsc M. Cohan 

r • 















MEDICAL DEPARTMENT 

OK THE UNITED STATES ARMY 

IN THE WORLD WAR 


VOLCME X 

NEUROPSYCinATRY 

IN* THE l-NiTBI? .STA'ren 

m 

cuu rtiteln |(Al|.lrT. W r 
UMrt: r WUxiAAi* m r 

o ico%«<iiiA fi 


IN the AMEKHXV KXI»KHmO.\AR> EORCD? 

• t 

cot- TYIAW4I tr %4LUC>I^ >1 i 
vKSttf KtfliiiiAM ninrri)^, u, u 


OKN 

ru 


M. w tnFi..%yij 


















Army 
Medical 
Center 
est. 1923 


Army Medical 
Professional Service 
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Science 


•Penicillin 
•Blood products 
• etc. 

Distribution 
40% MDs, 8% pop. 
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20% of Cacualties 

were NP 













Lessons Learned 













Frederick Hanson 



95 patients with 63% 
RTD /p 4 days rest 


FIFTH ARMY NEUROPSYCHIATRIC CENTER 
(250 BEDS) < 3% RTD 

WAS A TREATMENT FACILITY 

AND 

TEACHING CENTER FOR PSYCHIATRISTS 



-A* 


FROM: (TOP) WILTSE, MED DEPT MED SERVICE IN THE MEDITTERANEAN AND MINOR THEATER, 1965 
AND (BOTTOM) MULLINS, WS., ED. NEUROPSYCHIATRY IN WWII, V2, OVERSEAS THEATERS, 1973 
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Korean War 
Observations 



Hans Selye 


SOME GENERAL 
CONSIDERATIONS OF 
HOMEOSTATIC AND ADAPTIVE 
MECHANISMS TO STRESS IN 
EFFECT PRIOR TO 
WOUNDING* 

STANLEY H. ELDRED, M. D. 



F Gentry Harris 
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Neuropsychiatry 
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Hubei 



Robert 
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Edward R. Perl 




Issues of 
Neuro 
psychiatry 


•Combat reaction 

•Nuclear war & panic 

•Stress, sleep 
deprivation, world 
movement issues 



Issues of Neuro 
psychiatry 


Combat reaction 

•World War II 

•Korean Lessons 

•Lessons not 
learned 



Issues of 
Neuro 
psychiatry 


Combat reaction 


Nuclear war & 
panic 

• Lack of Social 
Sciences 

• Lack of clear 
mission 

Stress, sleep 
deprivation, world 
movement issues 






James S. Ketchum 

Incapacitating weapons ciinical program 














Joseph V Brady, MSC 










Leonard Heaton, TSG 



• Grow GME 

• Expand 
professional pay 

• Create separate 
promotion pathway 

• Remove MC 
officers from non 
clinical roles 




Physiology to Psychology 



Stress 

Psychology 

to 

Physiology 


Brady J. V. 1958. Ulcers in "'executive'' 
monke>/s. Scientific American, 199(3): 95-104. 
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Vietnam 




Casualties Vietnam 


Cause 

Rate (Admissions per Thousand) 


1965 

1966 

1967 

1968 

1969 

1970 

Wounded 

61.6 

74.8 

84.1 

120.4 

87.6 

52.9 

NP casualty 

11.7 

12.3 

10.5 

13.3 

15.8 

28.1 

Viral Hepatitis 

5.7 

4.0 

7.0 

8.6 

6.4 

7.2 

STD /c CRO 

277.4 

281.5 

240.5 

195.8 

199.5 

222.9 

STD /s CRO 

3.6 

3.8 

2.6 

2.2 

1.0 

1.4 


F. Jones, Psychiatric Lessons of War, page 17 in War 
Psychiatry (Washington, Borden Institute, 1995) 
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Post Vietnam conversion to All 
volunteer force -- socio economic 
issues impacted recruiting and 
readiness 


Chief of Staff US Army 
Edward C Meyer 
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American Military Life 
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TBI Research in the Military 

A Personal Historical Perspective 
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Lessons Forgotten and Re-Learned 


EXPEUIMF.NTAL ALTERATION OF RRAIN BULK 
LEWIS u, WEED, C4ipt.. Wrrf, Cc^p» 

A!C1> 

PAlTL 8. McKIBBF^\ J$r U., Sen. CorM 

frem The Army SeHrt>*Sur^cel t^Aoraiery, Jehne Hopkfne MeAiceJt Scheol^ 

Beliimoft, Maryland 

RfcoivfHj for publication Mmreh 1919 

In the PArljr stajtcs of an iii\Tstigatton of the factor* undcH^nng the 
awclUng (edema) of the brain in acute infcctiona or injuries, attention 
waa directed to the possible relationship l)ctween the volume of the 
brain and t)ir altvraticin in the |ircMure of the eerebro-spinal Ouid, fol¬ 
lowing intravenous injections of solutions of various concentrations (1). 
For in the study of cerebral edema, but little progress has b the past 
licen made on account of the dilTiculty of experimental approach. This 
condition rentains today oitc of the great problems in psihotogy of the 
central nen’ous system. 

The marked changes m the pressure of the cercbro-spinal fluid, 
reportc<l in the foregoing paper, were quickly found to hayu a dcfiDiTe 
ruUliou to the resultant volume of the brab. Thus, following iotra- 
venous injeetbas of strongly h>t)crtQnic solutions which markedly 
lowered the pressure of tbo cercbro-spinal fluul, definite shrinking of the 
brain occurred. And conversely the brain bulk was appreciaWy 
increased by the intravenou-s injeetioo of hypotonic solutions, which 
rabcfl the pressure of the cercbro-spinal fluid. Such changes m the 
size of tbo brain arc rapidly and uniformly brought about, givbg 
definite information us to one phase of the ph^'siologjcal regulation of 
the volunre of this organ. 


More Lessons Learned & Re-Learned 


Tabl# 4 , drctiMtuc— of lojunr 
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866 

63.1 

42.7 

68.1 

60.6 

32.6 

36.5 

29.7 

26.6 

Dor lag ■illtar 7 
pparatlooa 

775 

66.0 

43.9 

iiii 

60.8 

33.9 
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32.1 
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10.7 
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Civil War 



John Chisholm in 1893. U.S. 
National Library of Medicine 
photo 


1861-64 


Severe TBI is considered fatai in most cases before the 20**^ Century. The risk of infection 
discourages surgeons from aggressive surgery, with surgical mortality rates around 70 percent. 

Standard surgical practices are recorded in the military field books for surgeons of both the Union and 
Confederate Armies and described in The Medical Surgical History of the War of the Rebellion, which 
appeared in three volumes between 1868-1875. The History divides head injuries into three main 
categories: “incised and punctured wounds,” “miscellaneous injuries” and “gunshot wounds.” 94 percent 
of all wounds were due to gunshots during the Civil War. 

Confederate surgeon John Chisholm’s Manual on Military Surgery is the principal surgical textbook 
used by Confederate Army surgeons. Perhaps best known for his invention of the Chisholm inhaler—a 
device for administering chloroform anesthesia—Chisholm described the characteristics of one of the 
most common types of severe TBkdiffuse_axo_na[mjury (DAI). 

TkUf V <!tf SM WfjmndM nnwdvf tAi 

iFv ^ Ad HdbdlM. 



A page from The Medical 
Surgical History of the War of 
the Rebellion. Archives.org 
photo 
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Right: Statistics on wounds and 
fatalities from The Medical 
Surgical History of the War of 
the Rebellion. Archives.org 
photo 



































There are over 300,000 deserters from the Union Army alone. Many men dealt with as 
disciplinary problems exhibit symptoms of mental stress and injury. 


1864 


1871 


Dr. Silas Weir Mitchell, a Philadelphia based neurologist and novelist, co-authors the 
book Gunshot Wounds and Other Injuries of Nerves, an influential early text on nerve 
injuries. Eight years later Mitchell publishes a more comprehensive study entitled Injuries 
of Nerves and Their Conseouences. Many of Mitchell’s conclusions are drawn from his 
observations as an Army surgeon during the Civil War. Considered together, his two 
works represent some of the most important early writings on the subject of neurology 
published in the United States. Mitchell is often referred to as the “Father of Neurology.” 



Dr. Silas Weir Mitchell. National 
Library of Medicine photo 


Philadelphia based surgeon and teacher Jacob Mendez Da Costa publishes the first 
study of Civil War era soldiers who experienced unexplained mental and physical 
symptoms, including shortness of breath, chest pain, fatigue, and a severe form of 
“homesickness.” Da Costa labeled the disorder “irritable heart,” but it would also become 
known as “Da Costa’s Syndrome,” “soldier’s heart,” the “effect syndrome,” and 
“neurocirculatory asthenia.” Da Costa attributes his patients suffering to a variety of 
factors related to the difficult living conditions experienced by soldiers, including 
infectious disease (48 percent) and strenuous activity (35 percent). He reports treating 
his patients with a combination of drugs, including opium, cannabis indica, and 
strychnine. However, mostly, he prescribed rest and reports that many of his patients, 
almost 40 percent, did eventually return to active duty. 






World War I 


British neurologist Sir Gordon Homes builds on the work of Inouye 
and continues to develop insights about effects of occipital lesions 
on the basis of 2,000 cases he observed during the war. 

1914-1918 

“Shell Shock' emerges as a catchall category encompassing 
victims of physical (concussive) as well as mental (psychogenic or 
emotional) trauma. 
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Left: Gordon Holmes pictured 
with colleagues at Bologne in 
1915. Click the image to 
access a 2007 article about 
Holmes in the journal Brain. 
OxfordJournals.org courtesy 
photo 



1940 


World War II 

American psychiatrist Abram Kardiner publishes The Traumatic Neuroses of IVar and 
suggests the term “physioneurosis” to describe a disorder to which he attributed both 
organic and psychogenic causes. Kardiner’s observations were based upon his 
observation and treatment of over 1,000 U.S. World War I veterans as a doctor at a 
New York Veterans Bureau hospital. Kardiner’s book and his emphasis on the 
environmental factors contributing to neuroses would come too late to influence U.S. 
policy in World War II, but would become highly influential after the war. 

The U.S. military attempts to prevent mental health casualties with more rigid 
screening. A strict program is instituted by psychiatrist Henry Sullivan Stack. However, 
the program is subsequently faulted for precipitating a manpower crisis, as the number 
of rejections and psychiatric discharges skyrockets. In all, 1.6 million potential recruits 
are barred from service on mental health grounds (a rate 7.6 times greater than during 
the First World War). When the more stringent screening process did not reduce the 
number of breakdowns, another 438,000 soldiers are discharged because of 
psychological health concerns. 

Left: Potential aircrew trainees complete one of several 
psychiatric screening tests used by the U.S. military 
during World War II. 

Right: A booklet sold to help recruits prepare for the Army 
General Classification 




Injured American troops at Omaha Beach await 
evacuation. National Archives and Records 
Archive photo 
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1942 


The well known German neurologist and psychiatrist Dr. Kurt Goldstein 
publishes the first major English language version of his work on traumatic 
brain injuries sustained in war. As the director of the Institute for Research 
into the Effects of Brain Lesions and of the Frankfurt Neurological Institute, 
Goldstein worked with colleagues to pioneer new treatment and rehabilitation 
methods for brain injury patients from the First World War. 

Goldstein’s status as a prominent physician combined with the growing fame of 
his rehabilitation program at Berlin Moabit soon became a target of German 
anti-semitism. When the Nazi’s seized power in 1933, he refused to abandon 
his patients, despite the evident personal risk involved, and was subsequently 
imprisoned and tortured. Friends eventually secured his release, but only after 
he pledged to leave Germany forever.. 

In 1941, Goldstein made his way to the United States, where he would spend 
the rest of his career. In 1942, an English language collection of his research 
from the last two decades was published as Aftereffects of Brain Injuries In 
War: Their Evaluation and Treatment. The book contained Goldstein’s 
observation of some two thousand patients, a group of whom he had chanced 
to observe and treat continually for almost two decades. 



The German born neuropsychologist 
Dr. Kurt Goldstein. National Library of 
Medicine photo 
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1943 


The possibility of a significant manpower shortage in the U.S. Army 
deepens as psychiatric discharges exceed the totai number of 
new eniistees for the year, even as the demand for more recruits 
intensifies. 

In November, newspapers in the United States report on an incident 
in which U.S. Army General George Patton slapped a “shell 
shocked” soldier, leading to an investigation by military authorities. 
Some historians point out that Patton’s actions may have been 
precipitated by his frustration with the ongoing manpower shortage, 
which many within the military traced back to the large numbers of 
neuropsychiatric discharges. 

General George Marshall issues a memorandum in December 1943 
criticizing the performance of military psychiatrists and blaming them 
for causing a manpower shortage. Marshall’s critique of military 
psychiatry leads to a change in policy and to the deployment of 
trained psychiatrists to the frontlines of the war in Europe and the 
Pacific. 



General George Patton pictured in 
the first row, second from the left. 
Library of Congress photo 


Left: Brig. Gen. Will 
Menniger, director of 
the neuropsychiatry 
consultants Division 
within the Office of the 
Surgeon General, 1943 
to 30 June 1946. Army 
Medical Department 
photo 








Korea 

Congress designates the National Institute of Neurological Disorders and Stroke (NINDS), an institute of the National Institutes of Health, to conduct and 
support research on brain and nervous system disorders. 


Mortality rates due to head injury during the Korean War continue to decrease. 


1950 - 

1953 


Division level teams are deployed to manage and evacuate hematoma cases rapidly from the battlefield. Improvements in care result in declining rates 
of menigiocerebral infections to less than one percent by the end of the war. 




Source: Trunkey, D. M. (2000). “History and Development of 
Trauma Care in the United States.” Clinical Orthopaedics 374 
(May): 36-46. 


Right: Dr. William F. Caveness in 1949. National 
Library of Medicine photo 

Dr. William Caveness initiates a study during the Korean War involving 407 Marine and Navy personnel with combat or combat support head injuries. 
The study divided patients into missile and non-missile cases and demonstrated a significant correlation between penetrating wounds and incidence of 
post-traumatic epilepsy. Between twenty and fifty-seven percent of those service members with penetrating head wounds experienced epilepsy. 


















Dr. Alex Luria with a patient 
in the 1960s. Iuria.ucsd.edu 
photo 

1960 - 

1974 


Vietnam 

In the Soviet Union, Aleksandr Luria establishes many of the basic methods of head injury 
rehabilitation, some of which are still used today. Luria was also a major contributor to the 
establishment of neuropsychology. Luria based much of his work on his observation and treatment of 
soldiers and civilians with brain injuries during World War II. 

The National Institute of Health (NIH) begins Phase I of a Vietnam Head Injury Study examining the 
progress of 700 Vietnam veterans recovering from penetrating head trauma, directed by Dr. William 
Caveness. 


Researchers (Graham Teasdale and Bryan J. Jennett) working at the University of Glasgow Institute 
of Neurological Sciences develop the fifteen point Glasgow Coma Scale (GCS) for measuring the 
effect of brain injuries. The GCS assigns a value to cognitive functions in three key areas: motor 
response, verbal response, and eye opening. It is one of several such tools used today to measure 

i nju ries. 

Above: An example of a patient chart 
based upon the GCS assessment scale. 
University of Glasgow photo 

Left: Dr. Graham Teasdale, co-creator of 
the GCS. Additional resources about the 
history of the GCS can be found at the 
University of Glasgow website . University 







1992 

1993 


1996 


Persian Gulf War 


During the Persian Gulf War, brain injuries accounted for seventeen percent of aii casuaities. 

The SCUD missile attacks conducted by the Iraqi military during the war draw increased attention 
to head and neck injuries. 

The Defense and Veterans Head Injury Program (DVHIP) is established by Congress to respond 
to the need for standardized traumatic brain injury treatment and rehabilitative services among 
military service members and veterans. Later renamed the Defense and Veterans Brain Injury 
Center or DVBIC, the DVHIP is designed as a collaborative effort between the Department of 
Defense and the Department of Veterans Affairs. DVBIC headquarters were located at Walter Reed 
Army Medical Center until August 2011. 

DVBIC sponsors the first randomized control study of TBI rehabilitation therapy in the United States 
in collaboration with the VAat Hospitals and Medical Centers in Minnesota, Florida, California, and 
Virginia. 

The International Brain Injury Association (IBIA) is founded to “encourage international exchange of 
information, to support research, to provide training especially in developing countries and to 
advocate for brain injury.” 

Congress passes the Traumatic Brain injury Act of 1996 “to amend the Public Health Service Act 
to provide for the conduct of expanded studies and the establishment of innovative programs with 
respect to traumatic brain injury.” Also known as Public Law 104-166, it leads to expansion of TBI 
surveillance systems at the state level. Three years later the Center for Disease Control’s National 
Center for Injury Prevention and Control produced the first report about the impact of TBI in the 
United States as required by the 1996 legislation. 




Left: Brain 
Injury is the 
official Journal 
of the IBIA. 
Click the 
image to learn 
more. IBIA 
photo 








NIH convenes the Consensus Development Conference on Rehabilitation of 
Persons with Traumatic Brain Injury, resulting in a Consensus Statement on TBI 
Rehabilitation. Among the conclusions reached by a 16 member panel of 

1998 specialist examining the available data is recognition of the increasing numbers of 
TBI cases across the country. The increase is largely attributed to better 
emergency care. The panel also notes that there is a need for more studies and 
research to evaluate rehabilitation therapy. 

The National Centers for Injury Prevention and Control, a division of the Center for 

1999 Disease Control, issues its first report to Congress on mild traumatic brain injury or 
mTBI in the U.S. 


2001 - 

2004 


2005 


OEF and OIF 

The beginning of Operation Enduring Freedom in 2001, followed in 2003 by Operation 
Iraqi Freedom. 

Veterans Health Initiative (VHI) on TBI is released by DVBIC and the Department of 
Veterans Affairs in 2004. 

Congress allocates funding to support VA care and rehabilitation through the Veterans 
Health Programs Improvement Act. 

The Army Medical Research and Materiel Command initiates Phase III of the Vietnam 
Head Injury Study, completed in 2007. 


DVBIC adds 4 Polytrauma Rehabilitation Centers and 21 Polytrauma sites to its network 
of providers and partnerships that care for the combat wounded. Between 2005 and 
2011 over 2,000 veterans with a TBI received care at a VA Trauma Rehabilitation Center. 

At the same time, in April of 2005 the VA establishes the TBI Polytrauma System of 
Care encompassing over 100 VA facilities. The DVBIC centers and sites are part of this 
larger Polytrauma Network. Over 32,000 veterans received care at TBI Polytrauma 
Network sites between 2005 and 2011. 



The VA released a Veterans Health Initiative study guide 
to help train health care providers who care for Veteran 
patients with TBI. Click the image above to learn more 
and to access the study guide. Department of Veterans 
Affairs photo 



DVBICs network of cites and regional partnerships extends TBI care to remote, often 
underserved locations around the country and the globe. 
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Click the image above to access DVBIC’s interactive 
map of regional coordinators and partners. DVBIC 
photo 








2005 


The Assistant Secretary of Defense (Health Affairs) mandates the Post-Deployment 
Health Reassessment (PDHRA) requiring a second mental health assessment 3-6 
months after return from deployment. The PDHRA uses DD Form 2900 to track health 
concerns, assessments, and referrals for all active duty service members. National 
Guard and Reserve members. The DD Form 2900 has since been updated to better 
screen for a variety of mental health conditions as well as TBI. 


The Center for Deployment Psychology (CDP) is created with a mandate from 
Congress. 







LU 


DD Form 2900 


2006 



DoD Task Force on Mental Health created via Section 723 of the National Defense 
Authorization Act FY 2006. 

DVBIC develops the Military Acute Concussion Evaluation (MACE) , a screening tool 
allowing front line providers to quickly measure cognitive functions in four key areas: 
orientation, immediate memory, concentration, and memory recall. This information 
can be combined with other clinical data to make determinations about treatment and 
care. 
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The VA Polytrauma Telehealth Network is established in December 2006 to 
link and improve communication between VA rehabilitation facilities. 


2006 


DVBIC develops the Military Acute Concussion Evaluation (MACE) , a 
screening tool allowing front line providers to quickly measure cognitive 
functions in four key areas: orientation, immediate memory, concentration, and 
memory recall. This information can be combined with other clinical data to 
make determinations about treatment and care. 
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Lt. Col. (Dr.) Margaret Swanberg performs a 
MACE demonstration at Forward Operating 
Base Hammer, Iraq, July 18, 2008. U.S. 


Left: Using interactive 
video 

teieconferencing 
doctors treating TBI 
patients in theater can 
consult with experts 
located in the United 
States. Between 2005 
and 2011, there were 
over 775 telehealth 
encounters involving 
treatment or 
screening for TBI. VA 
Journal of 
Rehabilitation 
Research photo 
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Right: Click the image 
to access a copy of 
the MACE template. 































San Antonio becomes the fifth Polytrauma Rehabilitation Center location. 

The TBI Second Level Evaluation template is issued to evaluate returning OEF and OIF veterans who screened 
positive on all four questions of the primary TBI screening tool contained in the VA Computerized Patient Record 
System or who were previously diagnosed. The template integrates with the Traumatic Brain Injury Registry. 

DVBIC becomes the primary operational TBI component for the Defense Centers of Excellence for Psychological 
Health and Traumatic Brain Injury. 



Senator Kay Bailey Hutchison (center) speaks with U.S. Army Spc. (retired) Chris Harmon and 
his mother at the dedication of the San Antonio Polytrauma Rehabilitation Center. Also in 
attendance, Secretary of Veteran Affairs Eric K. Shinseki (right). Photo by Bob Owen courtesy of 

San Antonio Express News 



2008 


DVBIC designated as the Office of Responsibility for the Neurocognitive Assessment 
Tool Program. The NCAT builds on existing DoD protocols such as the Military Acute 
Concussion Evaluation MACE and Army Automated Neuropsychological Assessment 
Metric (ANAM) with the purpose of gathering data before and after service members 
are exposed to a blast event to improve mTBI screening, diagnosis and treatment. 



Right: An NCAT 
Information Sheet 
published on the 
Defense Health 
Information 
Management 
System (DHIMS) 
website. 

Left: DHIMS 
homepage. DHIMS 
photo 


One quarter of all service members evacuated from Iraq and 
Afghanistan are reported to have head and neck injuries. 
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As of 2009, blast related injuries (i.e. from 
improvised explosive devices or lEDs, 
land mines, rockets, shrapnel, etc.) 
account for over 60 percent of combat 
injuries in OEF and OIE. Of those 
injured in a blast related incident, 65 
percent have symptoms of traumatic brain 
injury. 
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January 18, 2007 

In a telephone inteniew» Dr. Omalu said that brain trauma ^ tbe significant 
contributocy factor* to Mr. Waters's brain damage. *no matter boH' >t)u look at it. 
distort it, bend it It's the significant formEsk factor ghxn the global scenario.* 


Expert Ties Ex-Player’s Suicide to Brain 
Damage 

By At j\N SCMW^ARZ jan m. ;ioo7 

Since the former National Football league pla>er Andre Watem killed himself in 
No\ ember, an explanation for hia luukide has remained a mvxtery. But after 
examining remains of Mr. Waterx’x brain, a netiropatbologUt in PitUhurgh k 
claiming that Mr. Watem hod xuxtained brain damage from placing football and he 
soya that led to his depresaion and ultimate ileath. 


The neumtuitholognl. Dr. Btmnet Omalu of tin* University of FittUairgh. a 
leading expert in forendc palholog>‘, di*tennirHsl that Mr, Waters's brain tiiune had 
ilrgetirrated Into that of an H5->ear*<ild man v«1tb similar chararteristlca as tbnse of 
ear 1 > ‘Stage Abheimer s victims. l>r. Omalu said be believed that the damage vias 
cither caused or dmsticalK expr<lited by successive concussions Mr. Waters. 44, had 
MMlnincd oUvinc football. 



Hr added that although hr planned further imestigatkHi. the depression that 
family members recalled Mr. Waters exhibiting in his final >Tars was ahnost 
certainly exacerbated, if not caused, b>' the state of hts brain — and that if be had 
Ihed. Hilhin 10 or 15 >Tars •Andre Waters would have been fuliv' incapacitated.* 

Dr. ()malu*s claims of Mr. Waters's brain deteriocatkia — wtiich have not been 
cuiToboratcd or awiewed — add to the mounting .scientific debate ofver whether 
vitlintH of multiple coocussbns. and specifically longtime N.F.L platers vrho may or 
may not know their full hUtort* of brain trauma, are at heightened risk of depression, 
dementia and suicide as earl>' as midlife. 

Tbe N.F.L declined to comment on Mr. Waters's case specificaHy. A member of 
the league's mild traumatic brain ii\jury committee. Dr. Andrew Tucker, said that the 
N.F.L was beginning a stud>* of retired ph^Tfs later this >ear to examine the more 
general issue of football concussions and subsequent depression. 


Eagles safety Andre Waters making a 
tackle in 1988. Waters had a reputation 
as one of football’s hardest-hitting 

defensive players. Credit ai 
M esserschmidt/Wirelmage 
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Soldiers Face Negiect, Frustration At Army's 
Top Medical Facility 
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Psychological Health and Traumatic Brain 
Injury Congressional Special Appropriations 


Fiscal Year 

Amount 

2007 

$300m 

2009 

$90m 

2009 

$75m 

2010 

$120m 

2011 

$100m 

2012 

$135m 

2013 

$135m 

2014 

$125m 

2015 

$120m 

2016 

$120m 

2017 

$125m 

2018 

$125m 

2019 

$125m 


WRAIR .125 


(+ $600m to improve care for 
Psychological Health and TBI in 2007) 


In addition to Service Program 
funds, CNRM funding, DVBIC 
funding, End-of-year funds, etc 




CHANGE DRIVERS FOR THE 
MILITARY MEDICAL RDA MISSION 

S:aGreia/y oi thM AWtMf iMipjeradives 



June 26, 2008 

Secretary Gates Memorandum 
Caring for Our Wounded Personnel 
and Their Families 

“I request the development of a tailored 
plan to provide R&D investments that 
advance state of the art solutions for 
world class medical care with an 
emphasis on Post Traumatic Stress 
Disorder, Traumatic Brain Injury, 
prosthetics. Restoration Sight Eye-Care, 
and other conditions directly relevant to 
the injuries our soldiers are currently 
receiving on the battlefield.” 


April 6, 2009 

Secretary Gates News Conference 
Details New Pentagon Priorities 

FY2010 Defense Budget: “Continue the 
steady growth in medical research and 
development by requesting $400 million 
more than last year.” 


SUSTAIN 

+ Sustain Soldiers, Civilians and 
Families, through recruiting and 
improving quality of life 
+ Taking care of wounded Soldiers 
+ Rehabilitate Soldiers and get them 
back into the fight 


PREPARE 

+ To continue to prepare Soldiers for 
success in the current conflict 

+ Continue to adapt its training and 
equipment to keep ahead of an 
adaptive enemy 

+ Training leaders and Soldiers 


RESET 

+ Continue to reset units and to rebuild the readiness consumed in 
operations, to prepare them for deployments and future 
contingencies 

+ Reset for the future, not the past 

TRANSFORM 

+ Transform the Army to meet the demands of the 21 century 

+ Continually modernize our forces and put our Cold War formations 
and systems behind us 

+ Future Combat Systems research and development is currently 
the Army’s largest effort to modernize 

















Presidential Executive Order 31 Aug 2012: Improving Health Care for 
Veterans, Service Members, and Military Families Affected by ... TBI 


Sec. 5. Improved Research and Development 

• DoD, VA, HHS, and Dept of Ed in coordination with the Office of Science and Technology Policy shall establish a 

National Research Action Plan within 8 months of the date of this order to improve the coordination of agency 

research of TBI, PTSD, and other mental health conditions to reduce the number of affected men and women 

through better prevention, diagnosis, and treatment. 

• National Research Action Plan shall: 

• Establish strategies to establish surrogate and clinically actionable biomarkers for early diagnosis and treatment 
effectiveness 

• Develop improved diagnostic criteria for TBI 

• Enhance understanding of mechanisms responsible for PTSD, related injuries, and neurological disorders 
following TBI 

• Foster development of new treatments for these conditions based on better understanding of underlying 
mechanisms 

• Improve data sharing between agencies and academic and industry researchers to accelerate progress and 
reduce redundant efforts without compromising privacy 

• Make better use of electronic health records to gain insight into the risk and mitigation of PTSD, TBI, and related 
injuries 

• Include strategies to support collaborative research to address suicide prevention 


National Research Action Plan 

Response to President Obama’s 2012 Executive 

Order 

Interagency Collaboration: 

• DoD, VA, HHS, NIDRR (Dept of Education) 

Key Themes Specific to TBI Research: 

• Biomarkers: (Imaging, proteomic, 
neurophysiologic, etc.) to diagnose and monitor 
recovery 

• Diagnosis: more precise classification system, 
personalized/targeted diagnosis 

• Mechanisms: increase understanding of 
neuropathology 

• Treatment: identify and validate pharmacologic 
and rehabilitation treatment options 



National Research Action Plan 
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Continuum of TBI Care Determines Research Approach 


[Ml©[MIS!g[nl KHIE)© 


99 

m 

■D 

qI 

fD 

3 

o 

o 

2§ 


Injury Prevention 


Medical 
Standards for 
Protective 
Equipment 


Objective 
Measure of Head 
Impact/Blast 
Exposure 


Valid Criteria & 
Objective 
Servicemembers/ 
Concussion 
greening Toi 


RDT&E: 

Combat Casualty Care 


Psych Health and Related 


Portable 
Fieldable 
Diagnostic Device 
(In Theatre & 
Garrison) 


Pharmaceutics & 
Surgical 
Technology 


Recovery 
Timecourse & 
Rehabilitation 


Valid RTD 


Define and treat 

Standards & 


co-morbidities 

Measures of 


and chronic 

Rehabilitation 


effects 



2. TBI/ 
Concussion 
Prevention/ 
Education & 
Training 




3. Possible 
Concussive 
Event (PCE) 
via Impact or 
Blast 


0 


4. TBI/ 
Concussion 
Screening 
(DoD 

Guidelines 




5. TBI/ 
Concussion 
Assessment 




6. TBI/ 
Concussion 
Treatment 




7. TBi/ 
Concussion 
Recovery 




8. Return to 
Duty 


9. Identify, 
Monitor for 
and Treat Late 
and Chronic 
Effects 


Return to Duty/Disability/Reclassification Assessment 
Continuing Education and Reinforcement for Servicemembers, Leaders and Service Providers 


Nutraceuticals, 
Standards for 
Helmets, 
Education/ CPG's 
for 

Servicemembers, 
Leaders & Service 
Providers 


Neuropat 
hology 
studies of 
military 
TBI 


Head Impact/ 
Blast Injury 
Sensors and 
Dosimeters 


Objective 
Assessments: 
Quantitative 
EEG (qEEG) and 
smooth pursuit 
eye tracking. 
BANDITS= 
biomarker 
assessment for 
neurotrauma 
diagnosis & 
improved triage 


Cognitive, 
Behavioral, 
Neurological 
and Diffusion 
Tensor Imaging 
(DTI), Magnetic 
Resonance 
Spectroscopy 


Drugs, 

nutraceuticals, 
nutrition, 
neuromodulati 
on: (Cranial 
Nerve 

Stimulation) 


Rehabilitation: 
Measures/ 
markers for 
rehabilitation 
assessment and 
development of 
useful rehab 
approaches 


Improved, 
objective (and 
standardized) 
RTD 

assessments 
and guidelines 


Cognitive, 
Behavioral, 
Motor, 
Sensory, 
Endocrine 
effects; Chronic 
Traumatic 
Encephalopathy 
(CTE) and other 
neuro- 
degenerative 
diseases 


^ 10 studies 

14 studies 

60 studies 

75 studies 

169 studies 

57 studies 

8 studies 

8 studies 

$12,598K 

$19,908K 

$123,239K 

$99,214K 

$293,358K 

$79,386K 

$13,440K 

$43,910K 


Updated 4 March 2015 




554 studies, active 2010-2014 
Total investment $849,389K 

















































FITBIR Data Repository: 
Federal Interagency TBI Research 


A collaboration between NIH and DoD to develop a biomedical informatics system 
to accelerate scientific discovery and treatment in Traumatic Brain injury 


Database with multiple contributors 
and multiple accessors 




Principal 

Investigator 


General Data 
Submission 


TBI Repository 
and Archive 


ColJaboration 


Federated Data 


Data 

Submission 




Study and: 
Meta-study I I “ 


Query 


QUID Server 


Researcher 





















Assessment of Head Injury in the Emergency Department: Clinical 
Validation of the BrainScope® Ahead™ M-100, 200, 300 


Study/Product Aim(s): 

• Demonstrate the aixlity to dassify patients suspected of a brain injury (3 
categories of seventy) 

• Demonstrate the abtlity to ctassrfy patients by providing gradations of 
funcbonai brain Injury 

• Demonstrate better ability than the Net^ Orleans Criteria decision rule for 
obtaining a CT scan 

• Demonstrate that the proportion of subjects classified into Category 3 is 
greater than for Category 2 



May 2011 - BrainScope? Company, Inc. today announced that it has 


reached concufronce with Ihe U.S Food and Ooig Admmwtration (FOA) on the 
key study design elements for dirucal validation of the Ahead M-100 medicat 
device BrainScopo's Ahead'* M-IOO •% being devefopod to addiess the unmet 
need for a medic ^ device to aid cn tria fle of patoams with sug ieci ed TBI _ 

GoalsiMilestones: 


FY11 Goals 


Activities 

FY 

11 

12 

13 

MS 1: Negotiaterfinatize 
IRB/CRO/study agreamenis 




MS 2: Firstlast pt enrollad 
into the trial 




MS 3. Data Analysis and 

Pinal Report 




MS 4: FDA MarXeiing 
Applicabon Submitted 



— 


3 Establish Infra-structure Contract Research Organization, irtstitutionat 
Review Board protocol, FInaitze agreements with parbdpattng hospitals 
Begin study enrollmeni 
FY12 Goals 

3 Complete data acquisition, develop a fully integrated clinicai study report 
In accordance with ICH GCP 1.13 
FY13Goals 
SI Complete pivotal trial 

FY14 Goals 

0 Receive FOA Cleefattce •• an indicetor of • positive CT Seen 
Comments/Challanges/tssuesfConcems 

• First patient enroited August 2012 

• PI redesigned device 7 times In response to issues encountered 

• Several publications demonsireling utility in sports concussion and F;\J 

• Pivotal Trial completed. Submission and resubmrssion process for 
clearance by FOA > 1 yr 























Biorrtarker Assessment for Neurotrauma Diagnosis & 
improved Triage System (BANDiTS) 


Studv/Produ<t Aimfs) 






PCHDi cA Care 
Dewoe 
Rote 2 


• Minimal' to nonHnvasive medical device to 
identify and assess internal brain injuries 

• State-oMhe-art lightweight, sturdy and 
reliable diagnostic systems appropriate for 
far forward screening, assessment, and care 

• Designed to diagnose mild, moderate and 
severe traumatic brain injury 


Approach 

The goal of th* BANDITS program H to develop a blood test for 
brain cell damage (much like the current blood test (Troponin) 
for heart damage). 

BANDITS will be embedded in an automated system available to 

Level III or lower echelons of care from a open benchtop system 

to a handheld device. 

• Pilot study s first in human experience to determine if it is 
possible to detect markers 

• Feasibility study s explore the biomarker validity in applicable 
patient population and generate data to establish diagnostic 
claims 

• Pivotal study s satisfy clinical regulatory requirements needed 
to support premarket authorization by FDA by production of 
results to confirm the diagnostic claims 


Reference System 
Role 3/Rote 4 



Benchtop System 
Role 3 


»Fe w oaey a iu a t m 300 setme TBI parwM o awpOtiid and teautti n 
puBIcatxan 

* Piot study in ini0.tnodartn» T8> poCionts oompMod and resufts on CFAP 
and UCHL1 eurronity in ixm* * 

* F«a«Mey sUxM* in 300 m<d>4T<oo»rHlia TB> pattenis oonpMad, una>tM Id 
be comptstad Oct 2012 

* Pivotal eioi in up lo 2000 mild modoraCo and oavora TBI padania 
j sHartmoonrottmanl 1*mEtVQpaMrilMJSamAnanlin40Fyi2 


GoaH/Mllattona* 
mi Goal - 


Handheld Device 
Role I (future) 



CCComplete pdot Uudy in mild and rnodrrote TBt subjects 
S Compicle faaUbaity study <n severe TBI subfccts 
fill Goals - 


0 Finable the develOfMnetit of the bencMop yystem tar Itie prvotJl 
trial 

iZ Bcgm Pivotal trsal for n»Jrt-mral«atr and trv*n* TW subpcts 
ma Goah- 
0 Cotvciudv pivotal trial 
FYIS Goals- 

J Submit PMA package to the FDA fw the approval ol TBI assay 
rystomdevelopment 


FDA Approved BTI 14Feb2018 


















TBI Endpoints Development (TED) 


Study/Product Aim(s) 

•OVERALL: Validate endpoints to inrmrove clinical trial design to 
inromvaccelerate FDA approval of TBI dtagnosbc tools and 
therapeutic agents 

•Stage I: Identify candidate endpoints/surrogate markers for mTBI 
and modTBI across; TBI seven^, spectrum of time, domains of 
function; Select 5 "seed projects** to demonstrate feasitulity and 
reproduahliity of promising prognostic and predictive properties; 
Convene 2 Consensus Conferences 
• Stage II; Validate clinically relevant endpoints and surrogate 
markers identified dunng Phase I; Convene Implementation Cont 

Approach 

ID ciinicalty relevant endpoints/surrogate markers using data- 
dnven analytic approach: reach consensus via Delphi process 



to select most promising endpoints to validate m Stage It. 
based on their practical utility to support FDA approval 
CollatMxate with stakeholders to ensure Implefnentation and 
OlsSemiflStJon _ 

Timeline 


Activities CY 

Integrate/Anaiyze TBI datasets 
Consensus Conferences 1 and 2 
Conduct Validation studies 


Implementation Conference | 

-- 



H 

■.Ir- ... 


1 


■1 



Coels/Milestones 

CY14 Goals • Consensus Conference 1; integrate mulbple TBI 
datasets; 10 methodologies. Initiate contact with FOA 
OCommence Expert Working Group end Core Analyses 
DPviblish Consensus Conference proceedings 
CYIS Goal - Coruensus ConfererKa 2; TBE>CO€s m COtSC Standard 
—Select Seed DemonstraborVfeesiMity Protects 
ZPhordtze end select measures for $t^ 2 vetodalion 
CLaunch FDA OuaUncabon Process (Stages 1 and 2) 
uProduce rnanuscripts for peer •reviewed joutnels 
CYS16*17 Goals Conduct Veltdetion studies 
-Produce manuscripts for peer-reviewed jCHansts 
CY18 Goals -Comptele validation studiesrimpiementation Conference 
- Roadmap for completion of FDA Oueiifioition Process (Stage 3); 
Dissemrnatioo of TED lessons learned 





























































































Chronic Effects of Neurotrauma 


• Studies of boxers have demonstrated that repeated blows to the 
head can lead to Chronic Traumatic Encephalopathy (CTE) 


stage I CTE: High school football player 
Death at age 18 - 10 days after 4*^^ 
concussion 

Perivascular tau in frontal cortex 

Dr Ann McKee, Boston VA. MHSRS 2012 Presentation 


fCENC 

Dironic hi[eds of Ncurotraumii CoiisoftiLim 



https://cenc.rti.org/ 

The mission of the CENC is to fiil the gaps in knowledge 
about the basic science of mTBi (also termed concussion or 
miid TBi), determine its effects on late-life outcomes and 
neurodegeneration, identify Service members most 
susceptible to these effects, and identify the most effective 
treatment strategies. The CENC is a multi-center 
collaboration linking premier basic science, translational, 
and clinical neuroscience researchers from the DoD, VA, 
academic universities, and private research institutes to 
effectively address the scientific, diagnostic, and 
therapeutic ramifications of mTBI and its long-term effects. 













Executive Committee 

Leadership from NCAA (B. Mainline), DoD (D. Hack), NIH (W. Koroshetz) 




Senior Scientific Advisory 




Concussion Research Initiative 


Consortium 
(Operating Committee) 

Co-Chairs: 

Consortium Members selected from the Pac-12, 
Big 10, SEC, ACC, Big 12, and Ivy League 
conferences 


Educational Grand Challenge 


Consortium 
(Operating Committee) 

Nine Sigma: Beighley, Kacsandi, Resnick, Stark, 
Young; NCAA: Dunham, Mainline; DoD: Cozzarelli, 
Hack, Maxfield-Parker, Quinkert 


Advanced Research 


Immediate Impact 
Challenge 


Long-Term Impact 
Challenge 


Walter R 
Institute d 
















































Combat Casualty Care Research Program 

CCCRP Funds Distribution (CBE) /Program Plan 

Update 

Board of Director’s Briefing 


COL Dallas Hack 
CCCRP Director 
• 4 June 2014 




















Numerous Entities Engaged in Military 

Related TBI Research 

• WRAIR 

• CNRM & Other USU Groups 

• DVBIC 

• NICoE 

• Military TBI Clinics 

• VA Programs 

• Non-Profits 

• & Many more 


DEPLTTY SECRETARY OF DEFENSE 
I010 DEFENSE PENTAGON 
WASHINGTON. DC 20301<t010 

OCT - I 2018 


MHMORANDUM FOR CHIEF MANAGEMFN I OFFICER OF I Hl DKPAR FMENT OF 

DEFENSE 

- nr I HF K4II tTAPV A WTVH V f < - 


PRESIDENT. UNIFORMED SERVICES UNIVERSITY 01 IlIK 
HEALTH SCIENCES 

DIRECTOR, CLOSE COMBA I LETHALITY TASK FORCl 
SI IBJECT: Comprehensive Sirateg) and Aciion Plan for Warfighicr Brain Health 

The Dcpaiiiiient of Defetwe ha.s an enduring rcsponsibilily to promote and pnncci ll»c 
hczilth and uell-being of the men and women of our Nation's Armed Forces- The past 17 years 
of conflict liave taken a toll on the force in many respects. Traumatic Brain Injury (TBI ) is a less 
visible and poorly understood consequence of this war. 

I Bl ha.s been shown to result from concussive impact and exposure to blast waves. Blast 
exposure derives from both the effects of enemy action in combat and from training on our own 
weapons ;uid tactics. Other service-related causes yet may be identified. I he cfTccis of TBI on our 
Service members are myriad and potentially devastating, ranging from short-tcmi shifts in mood or 
the inability to sleep, to degraded cognitive performance or self-harm. Families and other Service 
members can struggle to understand these changes in their loved ones and teammates. Our pursuit 
of superior lethality must be matched by a commitment to understanding, prev enting, diagnosing, 
and treating TBI in all its forms. 
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Professor of Anesthesiology, Pediatrics, Bioengineering, and 
Clinicai & Translational Science 
University of Pittsburgh School of Medicine 
Editor-in-Chief, Pediatric Critical Care Medicine 
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1957-61 



"The grant application was only 1/2 page 
in length—that should be plenty to know 
if a project is worth funding!" 


ears ago! 


Peter Safar, MD 
Distinguished Professor of 
Resuscitation Medicine 
University of Pittsburgh 
School of Medicine 
Father of Modern Day 
Resuscitation 
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SAFAR CENTER FOR 
RESUSCITATION RESEARCH 

UNIVERSITY OF PITTSBURGH 


Since 1980 
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SAFAR CENTER FOR 

RESUSCITATION RESEARCH 

UNIVERSITY OF PITTSBURGH 


As physician scientists, it is 
our duty in acute medicine to 
define the optimal field, 
emergency and critical care 
for the injured patient! 



Peter Safar loved the DoD 
because of its passion and 
genuine interest in the 
development of new products to 
Improve outcomes rather than a 
focus on mechanisms 









New Therapy 


Th^inal Frontier in Medicine 


Resuscitati 


Bench ► Bedside 
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A Model 
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Many fruitful 
collaborations and 
interactions with 
investigators in 
WRAIR studying both 
TBI and resuscitation? 


A strong role both in 
civilian TBI and 
resuscitation research 
and clinical care? 


A number of DoD 
funded extra-mural 
projects in TBI? _ 

Remarkable 

productivity by 

the Safar Center 
e both in . 

. in TBI? 


WRAIR .125 



Among many others! 
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The University of Pittsburgh was 

-- identified by the Institute for 

Scientific Information (ISI) as the top 
university for TBI publications in the 
past 15 years; and remarkably, Dr. 
Kochanek was identified by the LSI 
as the most prolific author in the 
field during that time period 



















Recognition of the TBI epidemic 


Frequency Hislcgram of M PubUcatlans 
Listed >n 'Tef" end Trestmernr 

Total Number « 1223J 



Veaf of Pubiicatiori 


Influenced greatly by the impact of the 
U.S. DoD on the importance of TBI, 
perspectives have changed! 


Traumatic Brain 
Injury is not 
neuroscience— 

Its too messy! \ 


Why did you ^ 
include a clinical 
aim in this grant? 
Clinical TBI is too 
complicated to 
^ study 




It is the 
GOLDEN 
AGE 
of TBI 
Research 










































Be BOLD in research! 
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The landmark joint NCAA and DoD 
initiative, Concussion Assessment, 
Research, and Education (CARE) 
with 21 participating universities 



Development 
and testing of 
precision care 
for warfighters 
with TBI 
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Informatics that is ready 
for mining and likely to 
pay great dividends for 
TBi into the future 


J 


« % O) 


SQu.. If 




NKTvt StiJO 


<S> 


13 ^ ® 




TRACK-TBI 


The first multi-center pre-clinical 
therapy and biomarker screening 
consortium in the fieid of TBI 
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Biorepository and data anaiytics 
support for the NINDS-funded 
TRACK-TBI initiative 


Among many others! 


































Recognition of the TBI epidemic 


lEOO 


1000 


- 


±«l - 


Frequency Hi&eogrann ct AH PubticaHons 
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Total Numbfrr* 1^232 
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pubtkatioriE in the Golden 
of TBI re5€ftrcli 
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Influenced greatly by the impact of the 
U.S. DoD on the importance of TBI, 
perspectives have changed! 
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Safar Center 
investigators & 
collaborators at the 
University of 
Pittsburgh have 
many TBI research 
programs funded by 
DoD, NIH, & 
Foundations ^ 
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It IS the 
GOLDEN AGE 
of TBI 
Research 


OBTT 




funded 


TBI Resuscitation 
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A few examples of my own interface and collaborations 

with WRAIR investigators on TBI 
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Blast Overpressure in Rats: Recreating a Battlefield Injury 

in the Laberatery' 
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Joseph Long, PhD 


“In contrast to shams, brains of rats exposed to blast 
showed extensive axonopathy; evident in silver-stained 
sections. Despite extensive fiber degeneration, the 
brains were devoid of any obvious cell loss” 




f4«IHM ^-1 Tl ■ 


OHglnal Aridi^le 


Bias! Exposure m Rais wim Body Smelling is Ctwrect^nzenJ 
Prirmuply py DiPfuse Axpnal lii|ury 


■-w ^ pi+nv ' LHiP ^ ^ ’ 

rrtv V ' ‘b^ri Jl V PJtt> l^k^pTfCvir.^-” kK-^u*f\9 fL Ofn ' - 




Robert German, DVM 
In collaboration with 
Steve Parks and his 
outstanding team in the 
PREVENT program 


Cerebellar and deep white 
matter injury seen in 
multiple brain regions in 
rats exposed to mild blast 
TBI with little evidence of 
neuronal death 

Garnered the cover of the 
Journal of Neurotrauma 
and is highly cited 






















NEV\ 

/ ] 

ENGLAND i 

Christine Mac Donaid, PhD 


JOURNAL of MEDICINE 



SSTAfillSHEP IM latJ 


JUNJi 2. 2011 


vnL, NO. 3 ^ David Brody, MD, PhD 


Detection of Blast-Related Traumatic Brain Injury 

in U.S. Military Personnel 

QinstFne L Mac Dnradld^ HIt.D.. Aim M Oima B-.Sm t-Hifll C M D. 


“...the scans in subjects with TBI 
showed marked abnormalities in the 
middle cerebellar peduncles...and in 
the right frontal white mater...” 


NicalfrJ. Wcffipr, D-, JodliiB i ShiTnQriy^ M. D., Ph.D ^ AbriulTam £ Snyder, M.fJ.. Ph Efi, Marcus. E fla^chlo, M D. 
Jcftiri R, WUheoow. M O.;* Raymonit F^ng, M.O.j Slepiirri f Tlx'iitity. M D , *nd 0;<vid L Bmxly. M.t?. Ph D 
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PLOSI 


Cerebellar White Matter Abnormalities following Primary 
Blast Injury in US Military Personnel 

Christine Mac Donalcf^ii Ann Johnson^, Dana Coo|»f^, Thomas IVIaEon«\ James Sorrel I \ 

Joshua Shimony^, IVtatth«w Parsons^, Abraham Snyd«r^4- Marcus Rakhle^, Raymond Fang^^^ 

Stephen Flaherty^’’^, Michael Hussell^, David t-. Srody^' 
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Frank Tortella, PhD Deborah Shear, PhD 

The leading investigators in the world in 
pre-clinicai research on penetrating TBi 

Over 40 pubiications on the penetrating 
baliistic-iike brain injury (PBBi) modei 
that Dr. Torteila deveioped 
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How do we tackie the heterogeneity of TBi? 

Test therapies simultaneously across multiple 
pre-clinical models in a highly rigorous 
manner; and evaluate serum biomarkers 



The heterogeneity of severe TBI 


J Neurotrauma, 2008 


Two hypotheses: 

1. A robust therapy that crosses 
multiple pre-clinical models is 

required to translate to success 
in a traditional clinical RCT in 
severe TBI 

2. Each TBI phenotype needs a 
different therapy? 


OBTT: A powerful collaboration between 
ieading civilian and military pre-clinicai 
iaboratories studying TBi across the USA: 

3 rats modeis and a micro-pig model 

Pre-clinical TBI rat models, sites & investigators 


Parasagittal Fluid 
Percussion Injury (FPI) 
(University of Miami) 

W.D. Dietrich, PhD 
Helen Bramlett, PhD 

Controlled Cortical 


(University of Pittsburgh) 
C. Edward Dixon, PhD 

Penetrating Ballistic- 


Like Brain Iniurv (PBBI 


(WRAIR) 

Deborah Shear, PhD 
Frank Tortella, PhD 


0 Interaural 
-•-15 -J-10 


Central FPI in microi 


(VCU); John Povlishock, PhD, & Audrey Lafrenaye, PhD 


Biomarkers (GFAP, UCH-Ll) 

Ron Hayes, PhD; Kevin Wang, PhD & Stefania Mondello, MD, PhD, MPH 





















Have we found the magic bullet that crosses all the models in OBTT? 



Or have we found a therapy that is highly effective in one model- 

if .! 


to guide Precision Medicine? 

II 
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Strong support for 
the need for a 
clinical trial of 
Glyburide in 
cerebral contusion 




Levetiracetam (Keppra) 
Surprising benefit from a single early dose 
The only drug to produce significant benefit 
on cognitive outcome 
Marked hemispheric tissue sparing 
No negative points on any task in any model 
A positive control given its current use in TBI 


Glibenclamide (Glyburide) 

Only 1 dose tested: 10 min load + 7d infusion 
based on Simard et al. 

Almost all of points were generated in the CCI 
model suggesting that an initial clinical trial 
should target patients with contusion 
!Vl Promising GAMES trial in stroke—in phase 3 

ui faracfos!! th« three Tnod^ls In the QBTt scoring matrix 


Points generated by theriapies t 

Pr^limlnar|[ .scars pcndholllnil qaalrty coni roiJissexuTve-nE and linqltil^Hinsrhe-r palnia 
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CAN WE DEVELOP A BLOOD TEST TO HELP DIAGNOSE, 
CHARACTERIZE/PHENOTYPE, AND MONITOR TBI IN OUR ANIMAL MODELS 

AND IN OUR PATIENTS? 


In OBTT we have measured >5000 serum biomarker levels in >1500 rats 





-E 

Neuronal damage 
SERUM biomarker 



We measured levels at 4 and 24 hours after TBI across models to 
assess their predictive power for both injury and for treatment effects 


Glial damage 
SERUM biomarker 



OBTT’s mission is 
also to evaluate 
serum brain injury 
biomarkers across our 
pre-clinicai models 


What did 
we find? 
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Blood levels of at 24 h correlated with both 21 day lesion 
volume and hemispheric tissue loss across models: 

Data from the vehicle groups in the first three therapeutic trials in OBTT 



Model 


BM & Lesion Volume 


BM & Hemispheric Volume Loss 


WOW! 


Mondello et al, 

J Neurotrauma 2016 


Journal of 
Neurotrauma 
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A) Levels of GFAP at24lir and Lesion Volunie 
CCI 
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♦ 

♦ INJURY 


***P<0.0001 


B) GFAP at 24lu and Henispheijc Volunte Loss 
CCI 


♦ 

• SHPM 

♦ INJURY 

♦ 

***P0.0001 


PROMISING FI 


The 24 hour serum GFAP I 
amount of brain injury 
including benefits of treat 

Highly predictive in 



WHAT ABOUT HUMANS? 

The rigorous biomarker data 
generated by OBTT were very 
favorably viewed by the FDA to 
compliment the clinical data in 
the recent successful application 
for approval for GFAP & UCH-Ll 






























UCH-L1 


Glial damage 
SERUM biomarker 



JAMA Neurology, 2018 

Time Course and Diagnostic Accuracy of Glial and Neuronal 
Blood BiomarkersGFAPand UCH-LI in a Large Cohort of 
iTrauma Patients With and Without Mild Traumatic Brain Injury 
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How about an example of 
where this might this be 
going with GFAP and UCH-Ll? 
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New Research at UPMC Children’s Hospital of Pittsburgh using serum biomarkers: 

To monitor children with cardiac arrest 

victims of abusive head trauma, and 

in children across the entire ICU 


The ultimate impact of the Golden Age of 
TBI research, awakened by the DoD is 
likely to be enormous including its impact 
in the civilian arena 
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These are just 3 
examples 


collaboration in Banyan 
Biomarkers in cardiac 
arrest 


Rachel 
Berger, 
MD, MPH 


Ericka 

Fink MD, MS 



making studies 
using a panel of serum 
to identify 
intracraniai injury in 
infants presenting with 
silent brain injury from 
chiid abuse (the shaken 
baby syndrome) 



Alicia 
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Use of serum biomarkers to identify 
unexpected neurological morbidity in 
103 diagnosticaily diverse criticaily ili 
children 


GFAP&UCH-LO 
predict outcome 
at 48 hours after 
cardiac arrest in 
children 


Avoid missing the 
diagnosis of chiid 
abuse in infants at 
high risk for 
repeated injury 


A critically ill child 
with septic shock at 
risk for silent 
ischemic brain 


A critically ill child 
with severe ARDS at 
risk for silent 
hypoxic brain injury 



E^^^^^ticaily ill 
infant with a 
silent stroke on 
ECMO 
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Incredible dividends have 
already emerged during the 
golden age of TBI research: 

COLLABORATION 




TRACK-TBI 
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Acute Pediatric TBI Trial 
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Common 

Data 

Elements 


Harmonizing information. Streamlining research. 













Incredible dividends have 
emerged during the golden 
age of TBI research: 

MANAGEMENT 
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Where is the 
golden age of 
TBI leading us? 
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Break the links between 
TBI and PTSD, CTE, and 
other neurodegenerative 
diseases 





Novel 

rehabilitation and 
outcome 
assessment 
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From 
Bench to 
Bedside 



Across the 
spectrum 
of injury 
severity 
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Minimal TQI MildT^I hAfKl-^rat^TB-l 


COI4CUSSION 


From 

pediatric to 
geriatric 


In theater 
or in the 
civilian 
setting 


Pediatric Adult 























PURPOSE 



Research planning meeting for US Army conference on Combat Casualty Research 

2002 
















A thousand thanks to WRAIR and the US Army 
for 125 years of vital work toward that goal 
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Transformation of Behavioral Health (BH) Care 
Since 9/11: Impact of WRAIR Research 


Charles W. Hoge, M.D. 

Center for Psychiatry and Neuroscience, 
Waiter Reed Army Institute of Research 

and 

Office of the Army Surgeon General (OTSG) 


(This brief reflects the personai opinions of the author, not 

official position of WRAIR, Army, or DoD.) 
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Deployment Mental Health Screening: Background 

• Gulf War I (1990-91) veterans experienced multiple mental health 
concerns that were n^ addressed for years 

• 1998 (Kosovo). DoD screening first mandated, but only a single question 

• However, from 1996-2000, WRAIR/USAMRU-E researchers fielded 
other screening prototypes in Soldiers deployed to Bosnia and Kosovo. 
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PIEAS£ FILL IN SOCIAL SECURITY# 


33346 



1. Would you say your health in 9enefal is: 0 Exceitent 0 Very Good O Good 0 0 Poor 

2. Do you have any unresolved medical or dental problems that developed during this deployment? Q Ves 0 No 

3. Are you c urrently on a profile ftf Huty? - O Yes 0 No 

4^uring this deployment have you sought, or intend to seek, counseling or care for your mental health? O Yes ON^ 

5. Do you have concerns about pdSStble expusujes or events during this deployment thul you feel iiuy jrrHti ^ q No 
your health? 











2001-2003: Salient Events 


9/11, start of OEF, cluster of murder-suicides 
at Ft. Bragg (2002), start of OIF (2003) 

DoD initiated Post-Deployment Health 
Assessment (PDHA) 

WRAIR launched large research initiative 
(real-time, occupationally-relevant): 

• Land Combat Study 

• Mental Health Advisory Team (MHAT) 
Assessments in Iraq and Afghanistan 

• Research focus especially on screening . 
education, and health care services 
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Fort Brag^ 
♦ V: ^ Airborne 
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Combat Experiences, U.S. Infantry 
Land Combat Study (n=18,305) 


Receiving incoming artillery, rocket, mortar 
Being attacked or ambushed 

Knowing someone seriously injured or killed 

Seeing injured women / children you 
were unable to help 

Responsible for death of enemy combatant 
Being wounded or injured 

Shot or hit but protective gear saved you 



Percent at least once during deployment 


























PTSD Prevalence by Number of Firefights 
During Deployment, Iraq / Afghanistan 



0 1to2 3 to 5 6 to 9 10+ 


• WRAIR Land Combat Study, 3-4 months post-deployment 
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NOTICE 

YOU MIGHT LOSE 
YOUR SECURITY 
CLEARANCE 




CD ANGER 






SEEING A ^^SHRINK’’ 
IS HAZARDOUS 
TO YOUR CAREER 



CAUTION 


SEEKING HELP IS 
A SIGN OF 
WEAKNESS 


The NEW ENGLAND 
JOURNAL 0/MEDICINE 


iitiTAJJLlisH JiD IW lAlZ 


JULY 1, 2004 


VOL.:J5l NO.l 
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Mental Health Problems, and Barriers to Care 
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Dave I.Cotting, Ph.D., and Robert L Koffman, M.D., M.P.H. 
























Perceived Stigma of Mental Health Care 


I would be seen as weak. 

My unit leadership might treat me 
differently. 

Members of my unit might have less 
confidence in me. 

My leaders would blame me for the 
problem. 

It would harm my career. 

0 10 20 30 40 50 60 70 80 90 100 

Percent agree or strongly agree 



*Participants were asked to “rate each of the possible concerns that might affect your 
decision to receive mental health counseling or services if you ever had a problem” 


































other Perceived Barriers to Mental Health Care 


There would be difficulty getting 
time off work for treatment. 

It is difficuit to scheduie an 
appointment. 

I don’t know where to get heip. 

I don’t have adequate transportation. 



Percent agree or strongly agree 




























2004-2006: Key WRAIR Research Findings 

• Poor structure and distribution of BH care in theater to support shift 
from divisions to BCTs (MHATs) (prevention & treatment teams) 

• Major gap in timing of post-deployment health (PDHA) screening 



Validation of the 90 to 120 Day Post-Deployment 
Psydiological Short Screen 
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[riming of Postcombat Mental Health Assessments 


(197) 


Paul D. Bliese, Kathleen M. Wright. Amy B. Adler, Jeffrey L. Thomas, anti 

Charles W. Hoge 
Waller Reed iArmy Institute of Research 



2005-2006 - Army/DoD Response to Research Findings 

. FM 4-02.51 (FM 8-51) 

• Post-Deployment Screening 
• PDHRA added (90-120 days). 


• Training and BH Health Care : 

Major restructuring of care: 

• Large increased in BH personnel 
directly supporting BCTs 

• COSC doctrine and training 
extensively revised 

• Small BH mobile teams trained to 
provide full range of services 


COMBAT AND OPERATIONAL 
STRESS CONTROL 


JULY 2006 


DISTRIBUTION RESTRICTION; Approved for public release; distribution is unlimited. 
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2007: Problems with Care at Walter Reed 
F 2^1)0 tlia5l)inijton ;)Jost •« 
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Soldiers I*ace Neglect, Frustration 
At Army's Top Medical Facilitv 







Iraq Vole 
111 ^nale 
blocked 
By (,OP 

/WixnirieAVaA 

i»ww< 


I 


Hcn^ co^l? wti‘* «!•«■.« : :r; \y-.\h 




Failiftf Our 
Wounded l > 
_ 



Slic Uiasljiucitou post sm 


Irartirrs* 

Ki*> im: 

Moiiirtil 

V » mmZ 

;m3L^ 

» —■* ^ 






: ; 

¥ 

Lillie Relief on \ 

lani :>;? 








• ••• • »«■ Ma «• 

li p ygr^ 


£ jCdgH 


xsircra^sL, 


lisiiMint 

>i*tiiistn. 

li dflf 



SuHSHS^ szKiS 


AbbaH 
VfqitMiils 
i .ris«H 
(abiiiH 




ssrr.'s^es 

stc.'srur 


c«r^*g g 

■rfirS.ix 

t;2;=3rsifc 


L* — * ^ •»* 


S^-rrjiS-s 

xrrr/:::ui 


£^*£an2s 






















































2007 Response to Walter Reed Scandal 


• WRAIR benchmark data (including Congressional 
testimonies) strongly influenced task force findings 


DoD Mental Health Task Force 
Independent Review Group 
President’s Commission 
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Operation Iraqi Freedom (OIF-II) 
Mental Health Advisory Team (MHAT-II) 

REPORT 

30 January 2005 


□peratlofi \ftqi Frt«dHt 
MpirHal Hwlin AdviSQTy Tiwm fMHATl 

REPORT 

Ifi l>Ae-Mbiar 3)H]Ji 


U.S. Army Sur^flOfi 
4 HQDA Q-i 


Chartered by: 

The U.S. Army Surgeon General 


• Conclusions: DoD programs insufficient to meet 
mental health needs of service members 

• 300+ recommendations 

• $900M initial Congressional appropriation for 
PTSD/TBI research and treatment 

•WRAIR research guided prioritization of efforts 


JAMA Psychiatry 

H pitri.l\vi Ii]i\fn 3 R[TWIN ( 2002 ) 
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From MilitATy Service After Retumlng 

From Deployment to Iraq or Afghanistan 
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Combat Duty in Iraq and Afghanistan, 
Mental Health Problems, and Barriers to Care 


Charles W. Hoge, M.D., Carl A. Castro, Ph.D., Stephen C. Messer, Ph.D., Dennis McGurk, Ph.D., 
Dave I. Getting, Ph.D., and Robert L KofFman, M.D., M.P.H. 









2008: Evolving Problems 



► However, BH problems 
persisted and worsened. 

► TBI also emerged as 
“signature injury” of 
OIF/OEF. 

► Army / DoD began 
transforming BH care. 


No Deployments Civilian Rate 

One or More Deployments AO Rate 
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2008-2018—WRAIR Research Impact on 
Transformation of BH Care: Screening 


► Validation of DoD PTSD 
screening tool 

► Refined DoD screening 
(2-stage process) 

► Screening combined with 
care coordination 


Effectiveof Mental Health Screening and ) 
Coordination of Jn-Theater Care Prior lo 
DcpiQyment to Iraq; A Cohort Study 
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2008-2018—WRAIR Research Impact on 
Transformation of BH Care: Diagnosis 


► Changes in DSM-5 PTSD definition (A2 criterion) (2013) 

► Validation of cutoff values for new DSM-5 PTSD screener 

► VA/DoD Clinical Practice Guideline (CPG) screening and 
diagnosis sections (2017), and Army/DoD PTSD policies 
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US combat soJdiers: a head-to-Kead comparison of DSM-5 
versus DSM-IV-TR symptom critena with the PTSD checklist 
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2008-2018—WRAIR Research Impact on 
Transformation of BH Care: Clinical Treatment 


JAMA — (237) 

Psychotherapy for Military-Related PTSD 
A Review of Randomized Clinicil Trials 


JAMA Psychiatry 

The Meaning of Evidence-Based Treatments 


for Veterans With Posttraumalic Stress Disorder 
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JAMA Psychiatry (144) 

Interventions for War-Related Posttraumatic 

Stress Disorder 

Meetifkg Wlerans Where They Are 
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VA DoD Clinical Practice Guideline 


Management of 
Post-Traumatic Stress 




VA/DOD CLINICAL PRACTICE GUIDELINE FOR 
THE MANAGEMENT OF POSTTRAUMATIC 
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2017 
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2008-2018—WRAIR Research Impact on 
Transformation of BH Care: Clinical Care Delivery 


► Behavioral Health Data Portal (BHDP): 

► WRAIR Functional Impairment Scale 

► Therapeutic alliance measures 

► Stigma/barriers and leadership 
research informed structure of BH care: 

► Embedded Behavioral Health (EBH) 

► BH in primary care 
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2008-2018—WRAIR Research Impact on 
Transformation of BH Care: Benchmarking 
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WRAIR mTBI Clinical Research 

Instrumental in delineating complex relationship between PTSD, 
depression, and post-concussive symptoms 

► Major contribution to VA/DoD mTBI CPGs (2009 and 2015) 

► Multidisciplinary collaborative strategies inform standard of care 

► Revised DoD post-deployment mTBI screening tools (2011) 
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VA/DoD CLINICAL PRACTICE GUIDELINE FOR 
THE MANAGEMENT OF CONCUSSION-MILD 
TRAUMATIC BRAIN INjUR^' 
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Contributors to Post-Deployment Health Problems 



Combat Traumatic Events / Blasts 
Concussions / mTBIs 


Other Physical Injuries 

War zone 
Extreme Physical Stress 
Sleep Deprivation (5.6 hrs average) 

Separation from Family 

Environmental Exposures 
Leadership / Cohesion 


PTSD 

Depression 

Grief 

Aicohoi/SUD 


Persistent Circadian 
Dysreguiation 


Home zone 


Persistent Autonomic I 
Arousai & Neuroendocrine 
Dysreguiation 


Post- 

Deployment 

Health 

Problems 


Risky Behaviors 

Social / Unit Support / Leadership 
Transition Stressors 
Pain Medications 


Expectations 


Disability Processes 












2008-2018—WRAIR Research Impact on Army 
Resilience Initiatives: Group RCTs 
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Conclusions 


• WRAIR research has played a pivotal role in 
addressing the mental health needs of service 
members and families throughout the 
Afghanistan and Iraq wars. 

• Mission critical operational and occupationally- 
relevant research 

• Timely and responsive 

• High public health impact on policies, programs, 
and clinical standards of care DoD-wide 
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Groups Matter 



\l 

www.history.com/news/why-were-americans-who-served-in-world-war-i-called-doughboys 
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Groups Matter 


• Hard to formally test in 
quantitative data 


• “Multilevel” theory 

• Statistical models 
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Groups Matter 


• Army-led innovations 

• 250,000 downloads 
per month 
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Linear Mixed-Effects Modefs using 'Eigen' and S4 



Documentation for package' 
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Acute Stress Score 
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Combat Experiences 
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state of the Science 


• 100-year anniversary of 

Journal of Applied 
Psychology 
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state of the Science 


• Research trends 


• Only 1 randomized trial 
per decade! 
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Offering Solutions 


• Describe the problem 

• Or... offer solutions 
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Offering Solutions 


• More than a dozen 
randomized trials in last 
15 years 

• Advancing the field 



Science 
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Real-Time Research 


• On the ground 

• Quick turn-around 


Mental Health Advisory Team 



WRAIR ,’25 


UNCLASSIFIED 










Real-Time Research 


• Senior leader priorities 

• Multiple deployers 

• Ethics 

• Dwell time 


Sample-Adjusted Values for NCOs 
(Maneuver Unit Sample) 
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Real-Time Research 


• Best practices 
established 

• Analytics 

• Sampling 
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Soldier Health • World Health 


Mainstreaming group-level research 

Promoting randomized trials in applied research 

Setting the bar for turning data into actionable information 
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